We hypothesized that if Lymn and Temple' s (199 1) suggestion is true and these ants have altered the ecosystem to the extent that it is no longer able to support shrike populations, then the effect should be evident on shrikes whose territories were occupied by fire ant colonies. We predicted that shrikes whose breeding territories were heavily infested would have to forage for longer periods of time to catch the minimum sustainable number of prey and their reproductive success might be lower. We tested the hypothesis by surveying 10 shrike breeding territories in our Florida study area containing varying densities of ant colonies, and assumed that all ant colonies are evenly distributed.
STUDY AREA AND METHODS
To assess the effects of fire ant colony densities on shrike territory size, number of nesting attempts per season, total number of eggs laid per pair, number of young fledged per pair, prey capture rates of adult shrikes, and percent of total time spent in flight either changing perches or in chase after prey, we studied 10 breeding pairs during 1993 (mid February-mid June) at the MacArthur Agro-ecology Research Center (Yosef and Lohrer 1992) . For consistancy of habitat of the territories included in our sample, we surveyed only territories smaller than four hectares in area, and containing a decreasing gradient of density (O-13 mounds per square meter) by fire ants. In June 1993 we surveyed each shrike territory for ant colonies by choosing a random point at a fenceline in the territory, and stepped off 25 steps at right angles away from the fence. We surveyed a square meter at the end of each set of 25 steps and took 10 samples per territory. Since Lymn and Temple (1991) do not mention as to whether ant colonies were single-or multiple-queen colonies, and we are unaware of any survey of the status of the southcentral Florida colonies, we did not attempt to identify the type ofcolonies included in shrike territories included in our study.
Unless otherwise stated, data are presented as means -C SD. We employed simple regression to check for the effects of fire ants on shrike reproductive success, area defended, and foraging behavior. We chose P = 0.05 as the minimum acceptable level of significance. We calculated the power (probability ofgetting a significant result) using the statistical package JMP (SAS Inst., 1989; Table 1 We found no statistically significant relationship between the density of ant colonies in six of the seven parameters tested (Table 1) . Fledging success was positively corelated with the density of IFA mounds.
DISCUSSION
Several studies have shown that fire ants are aggressive predators that feed mainly on arthropods (Lymn and Temple 199 1). It is claimed that the invasion of these ants into an area can reduce arthropod diversity in the habitat (Porter and Savignano 1990). However, the extent to which these invaders adversely affect the natural food chain is unclear. Mann (1994) reported that when fire ants invaded an area in Texas the number of indigenous ant soecies fell bv 70%. and that number of arthropod species (insects, spiders, ticks, etc.) dropped by 40%. In addition, Mann (1994) reported that the spraying of powerful ant-killer destroyed all native ants, which were the chief barriers to the spread of the fire ants. He did not report, however, the effect on arthropod populations following the fire ant eradication project in the 1960s. It is also uncertain if this reported reduction in arthropod diversity, or human efforts to contain the invasion by spraying of pesticides, affects the predators most. Thus, it is important to first study not only the effects of fire ants on the biodiversity of a given habitat or region, but also how it may have been affected by humans trying to control the pests. It is possible that the spraying of mirex eliminated the prey base of wintering shrikes and, consequently, adversely affected their populations.
Collins et al. (1974) studied the after-effects of spraying mirex to eradicate fire ants. They found that in vertebrates Loggerhead Shrikes accumulated the highest concentrations of pesticides from amongst two dozen avian species sampled. Although mirex was detected in 89% of samples analyzed, most levels were less than 1 ppm. In shrikes, levels of 8 ppm were found three months after a single treatment.
We concur with Lymn and Temple (199 1) that the vast amounts of insecticides used to control fire ants probably posed greater threats to migrant populations of Loggerhead Shrikes than to fire ants themselves. The actual effects on the foraging ability of these birds has never been evaluated. Busbee (1977) (Yosef 1993 ). The foraging rate of shrikes included in our study was 10.2 prey per hour, which is higher than capture rates observed previously (Yosef and Grubb 1992). It is possible that although prey captures per hour was not related to territory size, our results were attained because we included only the smallest territories in our sample, which are also assumed to be in the best nutritional condition (Yosef and Grubb 1992).
The ability of fire ants to kill hatchlings of groundnesting birds is controversial (Brennan 1991, 1993; Allen et al. 1993). Brennan (1993) contends that the observations of fire ants feeding on "chicks that are not normal and healthy" is a case of scavenging and not predation. His conclusions are based also on the experiments by Rosene (1969) who placed pipping Cotumix Quail (Coturnix coturnix) eggs at various distances from fire ant mounds and found that all chicks hatched successfully.
In our study, the absence of significant relationships between the density of ant mounds and shrike territory size, prey capture rate and percent of total time in flight, suggests that Lymn and Temple (199 1) may have found an exceptional correlation. We also attained a similar correlation, but one that can be explained as owing to completely different causes. The problem is complex. Monocultural agriculture, modem silvicultural practices, removal of fencelines and hedgerows, pesticide/ herbicide/fertilizer spraying, predation, are potential problems that must be resolved in relation to each other prior to singling out any single cause that may have contributed to the decline in populations of the migratory subspecies of the Loggerhead Shrikes of the Midwest. However, the idea of indirect relationships between fire ants and terrestrial vertebrates that eat arthropods is highly interesting and should not be treated lightly. Arthropods generally comprise a large proportion ofthe Loggerhead Shrike' s diet (e.g., 72%, Bent 1950) but other than circumstantial evidence (Lymn and Temple 1991) 
